Introduction
Recently, there has been a push to increase students' interest and attitudes in science, technology, engineering and mathematics (STEM) fields in the United States, particularly in engineering. The importance of STEM has been emphasized by numerous researchers (e.g., Cantrell, Pekcan, Itani, & Velasquez-Bryant, 2006; Hunter, 2006; Mayo, 2007; Sánchez & Olivares, 2011) along with several organizations (e.g., Accreditation Board for Engineering and Technology [ABET] , National Academy Press [NAE] , Next Generation Science Standards [NGSS] ). According to ABET Criteria, "the engineering sciences have their roots in mathematics and basic sciences but carry knowledge further toward creative application. These studies provide a bridge between mathematics and basic sciences on the one hand and engineering practice on the other. Engineering design is the process of devising a system, component, or process to meet desired needs. It is a process in which the basic sciences, mathematics, and the engineering sciences are applied to convert resources optimally to meet these stated needs." Likewise, a rocket project in the southern United States embraces adolescent students' needs to have a project-based learning experiences designed to provide an opportunity to improve multidisciplinary domains (e.g. physics, mathematics, atmospheric science) teamwork, communication, project management, and problem solving skills, as well as, focusing on immersion in a STEM environment that will enhance life-long active learning.
Today, our nation faces a paradox that companies need employees with STEM related knowledge, but the workforce is lacking in this department. In fact, all of the 30 fastest growing occupations in the next decade will involve STEM (Change the Equation, 2013) . Additionally, these are high paying jobs with median earning ranging from $80,000 for mining and mineral engineering to $120,000 for petroleum engineers (Carnevale, Strohl, & Milton, 2009 ). However, in one ACT study (ACT, 2011 ) that is consistent with many others, only 25% of high school students met all the college readiness benchmarks set by the ACT in English, reading, science, and mathematics. While 45% met the mathematics benchmark, only 30% met the readiness benchmark in science.
Consequently, the STEM related workforce gap between the needs of employers and skills of the workforce is in turmoil. The Lemelson-MIT Invention Index that surveys American's perceptions' about invention and innovation found that teens and young adults are highly interested in pursuing STEM careers. However, 34% said that that they did not know much about the fields, 33% said the fields were too challenging, and 28% believed that they were not well-prepared to pursue these fields. Still, 85% of students said that they wished they knew more about STEM fields. Thus, the interest in STEM related fields is there, but the environments that teach it lack in motivating students to pursue those career choices.
According to the same report, late elementary, middle and junior high school age teens (12-17 years of age) reported the most effective way to engage in science was through hands-on active learning, STEM related activities outside the classroom. For instance, STEM field trips, building things and conducting experiments were rated as the best ways to interest them in STEM subjects. Finally, the report found that teachers who enjoy teaching STEM subjects and STEM mentors play a powerful role in increasing students' interest in STEM.
The need to increase student STEM readiness and interest in STEM is great. Programs that combine hands-on problem solving and teamwork, plus highly motivated, qualified and effective teachers and mentors (e.g., Holden, Marrett, & Suresh, 2013; Katehi, Pearson, & Feder, 2009 ) are what students say will be effective. X's vision provides hands-on activities in an inquiry-based classroom environment, with the "classroom" extended to shops and launch pads in the field. The program also provides training and support for teachers who participate in the program. In particular, teachers learn a brand of Socratic questioning that shifts the learning environment from teacher to student. By allowing the students to formulate their own questions, metacognitive strategies and deep-thinking are utilized. Students are able to visualize their successes and failures from start to finish and rejoice in the process no matter the outcome.
Program Description
SystemsGo is an aerospace program that develops high school students' skills in the areas of rocket design, development, testing, analysis, and innovation. Additionally, students learn physics, mathematics, and pre-engineering skills by conceiving, constructing, and launching rockets. Students learn about the laws of rocket stability and fluid dynamics, while trying to prepare for unforeseen variables associated with both the internal design of the rocket and the external environment. After 3 years of conceiving, designing and implementing a rocket design, participants are able to operate and launch their rockets at the White Sands Missile Range. Approximately 50 high schools in the southern United States participate in this program.
The students in the program possess a diverse range of backgrounds and prior learning experiences and are able to effectively communicate despite these challenges. Students gain hands-on active learning experience in problem solving, testing, data analysis, teamwork, and project management. The program also prepares teachers to use investigative learning and critical thinking strategies in the classroom. Interestingly, high school science teachers dominate the population of teachers. However, teachers can come from any field taught at the high school to fulfill team goals of problem solving during the project. The SystemsGo program includes students and teachers from urban, suburban, and rural schools. The program encourages diverse students in their classes, with diversity being defined across a broad spectrum such as ethnic, socioeconomic, academic skill, and diversity of interest.
How the Program Works
SystemsGo's Rocket Project provides low cost teacher training for the interdisciplinary teams that are chosen. The focus of the training is to increase teachers' pedagogical sophistication, using inquiry and project-based teaching methods and Socratic questioning techniques. The instructional design includes integrating STEM skills with those of communication, teamwork, critical thinking, active learning and leadership. Teacher training includes a three-step curriculum with the following project targets; i. Tsiolkovsky: Production of a rocket that can lift a 1 pound payload a mile high ii. Oberth: Production of a rocket that can break the speed of sound, reaching 10-13,000 feet. iii. Goddard: Production of a rocket that carries a research payload 19 miles high and is launched at White Sands Missile Range.
At the Tsiolkovsky step, the teacher training is focused on implementing the curriculum, locating and acquiring the needed materials in a timely manner, fabricating parts, strengthening teamwork and communication skills, managing funding/schedules and developing rockets capable of stable flight. Once a school achieves success at the Tsiolkovsky step, it moves to the Oberth step. At this step, the curriculum focuses on incorporating all the knowledge and experience from the first year, while students work toward achieving a greater understanding of mass fractions and aerodynamic loads. Students also develop skills needed to design and construct the rocket vehicle. The curriculum at the Goddard step focuses on understanding what is needed to develop high altitude flight time as well as reflecting on the entire process and the learning it took to get there. SystemsGo charges students with designing and producing rockets from nose cone to nozzle. The products are about 20' in length, 1' in diameter, weighing about 500lbs. A logic model for the program is provided in Figure 1 .
Figure1. Z-Chart Logic Model for SystemsGo Program

Theoretical Framework for STEM Interest Questionnaire (STEM IQ)
Social Cognitive Career Theory (SCCT) (Lent, Brown, & Hackett, 2002) is grounded in Bandura's (1986) Social Cognitive Theory, with the emphasis on how career and academic interests mature, how career choices are developed and how these choices are turned into action (see Figure 2) . This is accomplished in three ways: self-efficacy, outcome experiences, and goals. Self-efficacy is defined as the beliefs people have about their ability to successfully complete the steps required for a given task. Individuals develop their sense of self-efficacy from personal performance, learning by example, social interactions and reflections on how they feel in certain situations. Outcome expectations are the beliefs related to consequences of performing a specific behavior. Typically, outcome expectations are formed through past experiences, either direct or vicarious and the results of these experiences. Goals are deemed as the decisions to begin a particular activity or future activity, which are organized or sustained based on the goals set (Lent, Brown, & Hackett, 1994) . Significant research has found that student goals to pursue STEM majors and careers are excellent predictors of choosing those careers (Lapan, Shaughnessy, & Boggs, 1996; Lent et al., 2003; Lips, 1992) . (Lent et al., 1994) Beyond academic and behavioral risks, the literature suggests that powerful identity beliefs affect performance. This, in turn, affects self-efficacy related to pursuing STEM information and choosing a career (Schunk, 1989) . These beliefs are based on information received from performances; therefore, students use their own academic achievements as guides for efficacy. According to Schunk (1989) , success raises efficacy and failure lowers it. However, "failure" is also seen by businesses as necessary for persistence in problem-solving and continued learning (Woods, 2015) . According to Bandura (1993) , self-efficacy beliefs affect four major mental processes such as cognitive, motivational, affective, and selection processes, making self-efficacy the foundation for human well-being and sense of personal accomplishment. Bandura (1997) extends this concept to say that people's level of motivation to achieve is based more on what they believe, rather than what is objectively true. Therefore, the beliefs that people have about their capabilities may be better predictors of performance than actual competence.
Many regard the Theory of Planned Behavior (TPB) (Ajzen, 1991) as the dominant account of the association between how a person thinks and the resulting behavior (Cooke & Sheeran, 2004) . According to TPB, a human behavior like choosing a STEM college major and earning a degree is influenced by three major factors: a favorable or unfavorable evaluation of the behavior, perceived social pressure to perform or not perform the behavior, and self-efficacy in relation to the behavior (Ajzen, 1991) . TPB takes self-efficacy one step further by considering external resources like the availability of time and money that may be needed to successfully perform the behavior (Ajzen, 1991) . Thus, attitude toward the behavior, subjective norms (what others think about the behavior), and the perception of behavioral control all lead to the formation of a behavioral intention. The more favorable the attitude, subjective norm, and perceived behavioral control, the stronger the person's intention to perform the behavior. The intent to perform a behavior related to STEM learning is what educators and practitioners are seeking in today's technological world. TPB is also accompanied with precise advice on the construction of questionnaire items. The lead researcher kept this advice in mind, along with the above relationships among the constructs in the creation of STEM IQ items.
Purpose of the Study
The purpose of this study is to refine and improve the STEM IQ. This instrument was used a part of an evaluation of the Rocket Project. Four hundred and ninety two (n=492) participants answered this questionnaire about their experiences following the program's annual major culminating event which the launching of rockets in May 2014. These students were positive about the experience. However, a preliminary analysis of the factor structure of the instrument indicates that the questionnaire items may not match the theoretical model that served as the frame for the instrument. Additionally, participants were extremely positive about the program, so the data are highly skewed.
The main focus of this study in progress is to test and improve the psychometric properties and theoretical structure of the instrument by following a rigorous procedure for exploring the characteristics and attitudes of program participants via both EFA and confirmatory factor analysis (CFA). The study has three main questions, and they are as follows;
1. Are the four factors in STEM IQ clearly identifiable constructs as measured by the items that they are comprised of? 2. Do the STEM IQ instrument accurately measure each factor? 3. Do relationships exist among the latent constructs (e.g., career, learning transfer, teamwork, active learning)?
Method
Sample
The data were collected in conducted May 2014 with the total of four hundred and ninety two (n=492) students encompassing both males (n=369) and females (n=118). Some students (n=5) did not indicate their gender in the study. Table 1 shows a details information about the participants' demographics. 
Instrumentation
The 2014 version of the STEM IQ consisted of 71 items. 13 were demographic, 58 attitudinal items related to students' experiences, teamwork, learning experience, hands on active learning, and career. The study focuses on only attitudinal items with a high reliability Cronbach alpha (α=.83). The items in the questionnaire are based on 100 scale. Further, the attitudinal items are divided into three components. First component aims to measure STEM-related selfefficacy, like a student's ability to complete academic milestones and to overcome performance hurdles. Students are asked to indicate their confidence to perform successfully academic tasks related to SystemsGo program's targets. Students are also asked to indicate their ability to cope with problems encountered in producing a rocket. A second component of instrumentation is measures of STEM outcome expectations. Here, respondents will rate what they expect the impact of a STEM career would have on them. A third set of measures is to examine students' technical interests related to STEM, like teamwork, problem-solving, and planning. Students are asked about the role of their environmental support systems, including parents, peers, and teachers. The revised STEM IQ instrument is given in Appendix A.
Data Collection
The STEM IQ was administrated and secured in Qualtrics Survey Software, an online survey service, by the lead researcher. All participants were assured that their responses would remain anonymous and confidential, and participation was voluntary. Data were exported from Qualtrics to Excel file, and then in SPSS 18 program for analysis.
Data Analysis
Factor analysis was used as the analysis technique to investigate the psychometric properties of the STEM IQ. This process began with exploration of statistical assumptions, including tests and corrections for univariate and multivariate normality. The item set was first be reduced with exploratory factor analysis (EFA). Then, the resulting instrument's structure was tested for theoretical frame fidelity using confirmatory factor analysis (CFA). Further, CFA is used to define and describe the degree of model fit, the strength of the factor loading, and the standardized residuals and variances for the hypothesized model variables. Figure 3 presents the hypothesized model for this study. Rectangles signify observed variables, and ellipses signify latent constructs. Curved double-headed arrows specify correlations between latent constructs. If there is a poor model fit, further refinement is used to find the best fit model on to compute latent-variable final models (Anderson & Gerbing, 1988) . SPSS 18 is used to compute the statistical analysis for EFA. The data include missing data (7.7%); therefore, the researchers used the Multiple Imputation technique in SPSS 18 to impute the data. AMOS 18 statistical software is used to estimate confirmatory factor model (e.g., Arbuckle, 2005; Byrne, 2001 ). 
Results
As a result of an EFA, the researcher retained four factors with eigenvalues greater than one based on Kaiser's suggestion (1960) . Out of 58 items, 22 items fall off, and 26 items remained and had a significant factor loadings onto one of the four factors with a factor loading greater than .40 as a cutoff factor loading (Steven, 2002) that designating each item's distinctive influence to one of the factors. The first factor with items was labeled as Career (CR), second Learning Transfer (LT), third Teamwork (TW), and fourth Active Learning (AL) with 10, 7, 7, and 2 items, respectively. As extraction method, Principal Axis Factoring was used. In terms of Rotation method, Promax with Kaiser Normalization technique was used. The rotation converged in 6 iterations.
As a result of CFA, there are 48 variables in the hypothesized model, 26 exogenous (i.e., unobserved) and 22 endogenous (i.e., observed). Table 2 presents the regression weights and the standardized regression weights for the final model. All coefficients associated with paths linking the model's exogenous and endogenous variables, and all are significant by the critical ratio test (p < .05). Figure 4 shows the standardized covariances have been integrated into the final model. Learning transfer and career has the highest covariance (β=.68). Also, covariance between learning transfer and teamwork, career and teamwork, active learning and teamwork, active learning and career, and learning transfer and active learning is . 66, .59, .53, .51, and .46, respectively. In the hypothesized model (see Figure 3 ), there were 26 items, however, in the final model (see Figure 4) , 1 item (i.e., CR5) from career and 3 items (i.e., LT 1, 2, 4) from learning transfer removed in order to make the best fit indices. Consequently, the final model has 22 measured variables with the set of 253 sample moments. The model contains 50 parameters to be computed, therefore, has 203 (253-50) degrees of freedom, and yielded to a significant chisquared (see Table 2 ) value of 2 (N=492, df=203) = 673.220, p< .05 Table 2 Computation of Table 3 show the chi-square goodness-of-fit statistics, baseline comparison fit indices, and model comparison statistics for hypothesized and final models. Although the chi-square values for both models are statistically significant, the baseline comparison fit indices of NFI, RFI, IFI, and CFI for both models are close or above .9 which is between .890 and .931. These values indicate that the improvement in fit of both models relative to the null model.
As a good indicator to determine the fit indices is to look at root mean square error of approximation (RMSEA) which includes the error of approximation in the population. The RMSEA value for the final model is .069 which indicates an acceptable range (Browne & Cudeck, 1993; MacCallum, Browne, & Sugawara, 1996) . This value suggests that the fit of the model is in a satisfactory level.
Another very useful fit index is to use the AIC statistics (Akaike, 1973; 1987) . The AIC determines the hypothesized and final models' thriftiness and fitting. As it is shown in Table 3 AIC, the ACI value of default model (773.220) is higher than saturated model (506.000) which indicates that the saturated model is a better fitting model than default model, and further statistical results and standardized hypothesized model output are given in Appendix B and C, respectively. 
Discussion
From the results of this study, the domain specific version of the revised instrument appears to measure the construct of career, learning transfer, teamwork, and active learning reasonably well when examining their respective models for the total baseline sample. The more positive interests towards STEM, the greater likelihood the students will aim in STEM career.
The results using CFA supported the four factor structure of the STEM IQ itself. Although the conclusion obtained resulted in a statically significant chi-square values of 2 = 673.220 (N=492, df =203, p< .05), several goodness-of-fit values (RMSEA = .069, CFI = .930) indicative of good fit for the proposed theoretical model (Ho, 2006) . Further, correlations in the hypothesized model between the latent constructs of the STEM IQ were supported. Overall, these results indicate study refines further the STEM IQ instrument. Thus, the testing of the competing values model and a refined operationalization of it was very successful.
Future research should examine the practical significance of the STEM IQ instrument in predicting actual STEM interest with other students involved in STEM projects (e.g., Robotics) from the theoretical and psychometric findings of this study. The instrument, STEM IQ provides a psychometric and theoretical foundation from which this future research may be conducted.
Implications for Practice in K-12
The program outcomes are varied and come at the short term and the long term. At the base level, students built rockets that met certain criteria. They also developed a heightened interest toward STEM, develop improved teamwork skills, and develop more expert-level understanding of how to use failures and successes as part of a continual improvement cycle. STEM IQ may help researchers, educators, and policy makers better understand how students are influenced by problem-based learning instruction, for example, dealing with real world experiences, like creating and preparing craft for spaceflight. Instead of seeing the "failure" associated with reoccurring problems in the aerospace environment, they are more readily understood as learning experiences for their future STEM careers.
